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Supplemental Table S1: Search strategies for PubMed, Scopus, and Web of Science

PUBMED

(prebiotics[mesh] OR probiotics[mesh] OR synbiotics[mesh] OR prebiotic*[tiab] OR
probiotic*[tiab] OR synbiotic*[tiab] OR lactobacill*[tiab] OR lactococc*[tiab] OR
lactobacillusfmesh] OR  bifidobacter*[tiab] OR  bifidobacterium[mesh] OR
enterococc*[tiab] OR enterococcus[mesh] OR streptococc*[tiab] OR streptococcus[mesh]
OR saccharomyces[tiab] OR saccharomyces[mesh] OR bacill*[tiab] OR bacillus[mesh]
OR “escherichia coli’[tiab] OR “escherichia coli”’[mesh]) AND (mortality[tiab] OR
“myocardial infarction”[tiab] OR stroke[tiab] OR glucose[tiab] OR diabetes[tiab] OR
weight[tiab] OR “body mass index”’[tiab] OR BMI[tiab] OR hypertension[tiab] OR “blood
pressure”’[tiab] OR cholesterol[tiab] OR LDL[tiab] OR HDL[tiab] OR triglyceride*[tiab])
AND (overweight[mesh] OR overweight[tiab] OR obesity[mesh] OR obes*[tiab]) AND
(“clinical trial’[tiab] OR random*[tiab] OR placebo[tiab])

SCOPUS

TITLE-ABS-KEY ((prebiotic* OR probiotic* OR synbiotic* OR lactobacill* OR
lactococc™ OR bifidobacter* OR enterococc™ OR streptococc® OR saccharomyces OR
bacill* OR “escherichia coli”) AND (mortality OR “myocardial infarction” OR stroke OR
glucose OR diabetes OR weight OR “body mass index” OR BMI OR hypertension OR
“blood pressure” OR cholesterol OR LDL OR HDL OR triglyceride*) AND (overweight
OR obes*) AND (“clinical trial” OR random* OR placebo))

WOS

TS=((prebiotic* OR probiotic* OR synbiotic* OR lactobacill* OR lactococc* OR
bifidobacter* OR enterococc* OR streptococc* OR saccharomyces OR bacill* OR
“escherichia coli”) AND (mortality OR “myocardial infarction” OR stroke OR glucose OR
diabetes OR weight OR “body mass index” OR BMI OR hypertension OR “blood pressure”
OR cholesterol OR LDL OR HDL OR triglyceride*) AND (overweight OR obes*) AND
(“clinical trial” OR random* OR placebo))

EMBASE

(prebiotic* OR probiotic* OR synbiotic* OR lactobacill*:ti,ab OR lactococc*:ti,ab OR
bifidobacter*:ti,ab OR enterococc*:ti,ab OR streptococc*:ti,ab OR saccharomyces:ti,ab
OR bacill*:ti,ab OR 'escherichia coli:ti,ab) AND (mortality:tiab OR 'myocardial
infarction":ti,ab OR stroke:ti,ab OR glucose:ti,ab OR diabetes:ti,ab OR weight:ti,ab OR
'body mass index':ti,ab OR bmi:ti,ab OR hypertension:ti,ab OR 'blood pressure':ti,ab OR
cholesterol:ti,ab OR 1dl:ti,ab OR hdl:ti,ab OR triglyceride*:ti,ab) AND (overweight OR
obes*) AND ('clinical trial' OR random* OR placebo)




Supplemental Figure S1: Risk of bias assessment of included trials
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Supplemental Figure S2: Subgroup analyses by type of control on BMI

Probiotics Control
Source Mean SD Total Mean SD
control = placebo
Banach 2020 -1.90 30700 27 -161 21900
Jung 2015 -0.20 0.1600 49 010 0.1600
Lee 2014 0.38 0.6700 25 075 05200
Lim 2020 -0.30 1.7000 57 020 1.6600
Razmpoosh 2019 -1.00 2.8300 32 -1.36 3.6200
Sharafedtinov 2013 -2.00 29000 25 -1.60 3.0100
Random effects model 215
Heterogeneity: /~ = 0%, v =0, p = 0.95
control = maltodextrin
Kim 2017 -0.20 0.1700 32 010 0.1900
Narmaki 2020 -260 21000 31 -1.20 19100
Sanchez 2014 -459 38000 62 -310 3.9800
Stenman 2016 060 1.4800 25 -020 1.5600
Sudha 2019 -0.80 1.5000 35 -010 1.5000
Szulinska 2018 -0.35 7.1400 24 -0.06 9.1500
Tay 2020 -1.70 3.5800 15 -1.70 27400
Random effects model 224
Heterogeneity” 1° = 32%, +* = 0.0384, p = 0.19
control = yogurt
Madjd 2016 -1.97 8.8900 45 -206 25700
Zarrati 2018 -0.72 25500 30 -083 34600
Random effects model 75
Heterogeneity F=0%1=0 p=099
control = milk
Naito 2017 0.30 0.2800 48 040 02800
Rahayu 2021 -0.53 4.0900 30 -024 26100
Random effects model 78
Heterogeneity: 1 = 0%, ©° =0, p =0.83
Random effects model 592

Heterogeneity: I~ = 26%, =0 0033, p =016
Test for subgroup differences: }:; =5685.34,df =3 (p <0.01)
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Supplemental Figure S3: Subgroup analyses by type of control on glucose

Source

control = maltodextrin
Brahe 2015

Sanchez 2014

Stenman 2016

Tay 2020

Random effects model

Probiotics
Mean SD

-0.14
-4.70
-0.02
-0.20

0.6400
0.6600
0.2900
2.6500

Heterogeneity I° = 75%, ©° = 0.3176, p < 0.01

control = placebo
Culpepper 2019

Jung 2015

Lim 2020

Azlan 2017

Random effects model

-6.04 0.1100
010 1.0200
-1.30 93.3800
-0.30  0.6000

Heterogeneity: I° = 97%, t° = 1.0879, p = 0.01

control = milk
lvey 2014
Random effects model

0.09 04400

Heterogeneity: not applicable

Random effects model

Heterogeneity: F= 96%, = 0.92292, p =<0.01
Test for subgroup differences: y; = 2.89, df =2 (p = 0.24)
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Supplemental Figure S4: Subgroup analyses by type of control on SBP

Probiotics Control
Source Mean SD Total Mean sD
control = milk
Agerholm-Larsen 2020 -4.40 1.8000 16 -2.20 1.9000
Naito 2017 -240 14500 48 600 12400
Random effects model 64
Heterogeneity: I = 89%, <2 = 18.8525, p < 0.01
control = placebo
Jung 2015 -190 12500 49 020 13300
Razmpoosh 2019 -2.30 0.9100 32 -10.00 0.7100
Sharafedtinov 2013 -8.80 1.7900 25 1070 23300
Random effects model 106
Heterogeneity: I© = 100%, t° = 24.2222, p < 0.01
control = maltodextrin
Sanchez 2014 -0.30 7.0000 62 -190 84000
Szulinska 2018 -3.40 6.9300 24 212 86700
Random effects model 86
Heterogeneity: I = 15%, t° = 0.6255, p = 0.28
Random effects model 256

Heterogeneity: I° = 100%, t° = 24.1483,p =0

Test for subgroup differences: y; =399, df=2(p=

0.14)

Total
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Supplemental Figure S5: Subgroup analyses by type of control on DBP

Probiotics
Source Mean SD Total
control = placebo
Jung 2015 -2.40 0.9600 49
Razmpoosh 2019 -5.00 0.8600 32
Sharafedtinov 2013 -1.60 0.9400 25
Random effects model 106
Heterogeneity: I = 99%, t° = 7.1236, p < 0.01
control = milk
Naito 2017 -060 1.2200 48
Random effects model 48
Heterogeneity: not applicable
control = maltodextrin
Szulinska 2018 -0.52 5.5000 24
Random effects model 24
Heterogeneity: not applicable
Random effects model 178

Heterogeneity: I° = 98%, t° = 7.7759, p < 0.01

Mean

0.70
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Probiotics
Source Mean sD
control = placebo
Hajippor 2020 574 7.3300
Jung 2015 -3.00  3.3400
Lee 2014 8.35 256800
Lim 2020 -1.90 28.6400
Rajkumar 2014 -9.04 41100
Razmpoosh 2019 -15.00 298200
Random effects model
Heterogeneity” /° = 20%, ©° = 0.7490, p = 0.28
control = milk
Naito 2017 330 29500
Rahayu 2021 -2.73 26.2500

Random effects model
Heterogeneity: F= 0%, 2= 0,p =097

control = maltodextrin
Sudha 2019

Tay 2020

Random effects model
Heterogeneity I = 53%, ©° = 21,0712, p = 0.14

-3.80 224200
540 14000

Random effects model
Heterogeneity: 1° = 92%, * = 12.2383, p < 0.01

Total

24
24
25
47
15
33

168

48
30
78

36
15
51

297

Mean

053
8.80
13.58
6.10
0.1
-2.00

450
-1.33

520
550

Test for subgroup differences: ;,;i =7164,df =2 (p <0.01)

Probiotics
Source Mean SD Total
control = placebo
Hajippor 2020 -18.70 31.9400 28
Jung 2015 -0.90 3.0400 28
Lim 2020 0.40 16.0500 47
Rajkumar 2014 -8.30  3.3100 15
Razmpoosh 2019 -14.00 25.1400 32
Random effects model 150
Heterogeneity: I = 22%, 1 = 3.5675, p = 0.28
control = milk
Naito 2017 1.80 2.6200 48
Rahayu 2021 -4.46 231000 30
Random effects model 78
Heterogeneity: = 0%, = 0,p=096
control = maltodextrin
Sudha 2019 1.00 17.7500 36
Tay 2020 370 1.3000 15
Random effects model 51
Heterogeneity: = 0%, = 0,p=037
Random effects model 279

Heterogeneity: I° = 87%, v = 6.9491, p < 0.01

Mean
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Supplemental Figure S6: Subgroup analyses by type of control on cholesterol

MD [95%-CHRavors Probiotic Favors Control Weight

6.27 [-10.66; -1.88]
-11.80 [-13.86;-9.74]
5.23[-1831; 7.85]
8.00[19.49; 3.49]
-9.15[-14.55; -3.75]
-13.00 [-27.86; 1.86]
10.12 [-12.83; -7.41]

1.20[-2.39;-0.01]
-1.40 [-13.42; 10.62]
-1.20 [ -1.45; -0.95]

-9.00 [-20.89; 2.89]
0.10[-1.06; 0.86]
-2.49 [-52.64; 47.66]

6.67[9.09;-2.24]

13.3%
172%
40%
49%
11.5%

33%
54.2%

18.2%
46%
22.8%

47%
18.4%
23.0%

, 100.0%

T
60 -40

T
20

T T
0 20 40 60

Mean Difference (95% Cl)

Supplemental Figure S7: Subgroup analyses by type of control on LDL
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Supplemental Figure S8: Subgroup analyses by type of control on HDL

Probiotics Control
Source Mean SD Total Mean SD Total MD [95%-CHavors Probiotic Favors Control Weight
control = maltodextrin
Brahe 2015 -001 02200 18 -002 03600 16 001[-019; 021] 86%
Sanchez 2014 -1.30 02800 62 -120 02000 63 -0.10[-0.19; -0.01] 86%
Sudha 2019 -140 48700 35 180 46100 36 -3.20[-541; -099] 6.8%
Tay 2020 130 03000 15 120 02000 11 0.10[-0.09, 0.29] 8.6%
Random effects model 130 126 -0.03[-0.39; 0.33] 326%
Heterogeneity: I° = 74%, t° = 0.0061, p < 0.01
control = placebo
Haijippor 2020 -4260 39.1700 28 -592 31.7000 31 -36.68(-5498;-18.38] ——— 0.4%
Jung 2015 -040 08900 49 240 11300 46 -2.80[-321, -2.39] 8.5%
Lim 2020 100 70700 47 060 74500 47 040[-254; 334] 59%
Majewska 2020 005 01900 25 009 0190 25 -0.04[-0.15 007] 86%
Rajkumar 2014 533 07800 15 -054 20200 15  587[ 477 6.97] L] 8.1%
Razmpoosh 2019 100 92700 32 000 72800 31 1.00[-3.11; 5.11] 45%
Sharafedfinov 2013 -019 01700 25 009 01700 15 -0.10[-0.21; 0.01] 86%
Random effects model pral 210 -0.24[-6.65; 6.17] 44.6%
Heterogeneity: /* = 98%, t° = 14.7839, p < 0.01
control = yogurt
Madjd 2016 008 0.1300 44 005 01300 45 0.03[-0.02; 0.08] ] 8.6%
Random effects model 44 45 0.03[-0.02; 0.08] 8.6%
Heterogeneity: not applicable
control = milk
Naito 2017 160 11500 48 310 1.0600 50 -1.50[-1.94; -1.06] E 8.5%
Rahayu 2021 033 67500 30 067 55300 30 -100[-412;, 2.12] L] 56%
Random effects model 78 80 -1.49[-237; -0.62] 14.2%
Heterogeneity. F=0%, =0, p =076
Random effects model 473 461  -0.27[-2.20; 1.66] 100.0%
Heterogeneity: /= 96%, T = 4.7903, p < 0.01
Test for subgroup differences: 1; =42199,df =3 (p<001) 60 40 -20 0 20 40 60

Mean Difference (95% Cl)

Supplemental Figure S9: Subgroup analyses by type of control on tryglicerides

Probiotics Control
Source Mean SD Total Mean SD Total
control = placebo
Hajippor 2020 -73.06 66.6000 28 -1866 476100 31
Jung 2015 -8.60 53100 49 890 57100 46
Lee 2014 19.95 82.8900 25 553 50.7900 25
Lim 2020 3.40 44.3800 47 840 436500 48
Majewska 2020 -11.50 51.5800 25 619 46.9800 25
Rajkumar 2014 -1.57  12.3700 15 059 184100 15
Razmpoosh 2019 -40.00 60.6400 32 -1.50 47.8900 3
Sharafedtinov 2013 -58.41 121.6100 25 66.00 111.1300 15
Random effects model 246 236
Heterogeneity: I° = 58%, ° = 152.8606, p = 0.02
control = yogurt
Madjd 2016 -15.04  20.0900 44 1504 184400 44

Random effects model 44 44
Heterogeneity: not applicable

control = milk

Naito 2017 26.40 24.9400 48 -16.00 7.0400 50
Rahayu 2021 1533 50.2100 30 -367 89.1000 30
Random effects model 78 80
Heterogeneity: I° = 34%, 1° = 92.4743, p = 0.22

control = maltodextrin

Stenman 2016 531 357100 25 177 403500 36
Sudha 2019 -6.00 532700 36 690 51.9400 36
Tay 2020 1770 41.0400 15 -8.85 293500 11

Random effects model 76 83
Heterogeneity: P= 0%, 2= 0,p =064
Random effects model 444
Heterogeneity: I° = 95%, ° = 448.8116, p < 0.01

Test for subgroup differences: ;1_§ =2182,df=3(p <0.01)
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Supplemental Figure S10: Subgroup analyses by overweight vs obese on BMI

Probiotics Control
Source Mean SD Total Mean SD Total MD [95%-CRavors Probiotic  Favors Control Weight
obesity = obese
Banach 2020 -1.90 3.0700 27 -161 21900 27 -029[-1.71; 1.13] ¢ 0.3%
Kim 2017 -0.20 01700 32 0.10 0.1900 34 -0.30[-0.39;-0.21] 29.7%
Lee 2014 0.38 06700 25 075 0.5200 25 -0.37[-0.70;-0.04] - 4.9%
Lim 2020 -0.30 1.7000 57 0.20 1.6600 48 -0.50[-1.14; 0.14] - 1.4%
Madjd 2016 -1.97 8.8900 45 -2.06 2.5700 44 0.09[-2.62; 2.80] 0.1%
Naito 2017 0.30 0.2800 48 040 0.2800 50 -0.10[-0.21; 0.01] 24 0%
Narmaki 2020 -260 21000 31 120 19100 31 -1.40[-2.40;-0.40] — 0.6%
Sanchez 2014 -4.59 3.8000 62 -3.10 3.9800 63 -149[-2.85;-0.13] 0.3%
Sharafedtinov 2013 -2.00 2.9000 25 -160 3.0100 15 -0.40[-2.30; 1.50] 0.2%
Stenman 2016 -0.60 1.4800 25 -0.20 1.5600 36 -0.40[-1.17; 0.37] —T 1.0%
Szulinska 2018 -0.35 71400 24 006 91500 24 -0.29[-4.93; 4.35] 0.0%
Tay 2020 -1.70 3.5800 15 -1.70 27400 11 0.00[-2.43; 2.43] 0.1%
Zarrati 2018 -0.72 25500 30 -0.83 34800 26 0.11[-1.50; 1.72] 0.2%
Random effects model 446 434 -0.26 [-0.40; -0.13] 62.7%
Heterogeneity: F= 33%, = 0.0068,p =0.11
obesity = overweight
Jung 2015 -0.20 0.1600 49 0.10 0.1800 46 -0.30[-0.36; -0.24] 35.7%
Rahayu 2021 -0.53 4.0900 30 -024 26100 30 -0.29[-2.03; 1.45] 0.2%
Razmpoosh 2019 -1.00 2.8300 32 136 36200 31 0.36[-1.25; 1.97] 0.2%
Sudha 2019 -0.80 1.5000 35 -0.10 1.5000 36 -0.70[-1.40; 0.00] — 12%
Random effects model 146 143 -0.30[-0.39; -0.22] 37.3%
Heterogeneity: F= 0%, 2= 0,p =059
Random effects model 592 577 -0.27[-0.35; -0.19] 100.0%
Heterogeneity: I° = 26%, t° = 0.0033, p = 0.16
Test for subgroup differences: 7_;: =036,df=1(p =055) -4 -2 0 2 4

Mean Difference (95% Cl)

Supplemental Figure S11: Subgroup analyses by overweight vs obese on weight

Probiotics Control

Source Mean SD Total Mean SD Total MD [95%-CHavors Probiotic Favors Control Weight
obesity = obese

Kim 2017 -060 1.0400 32 040 12600 34 -1.00[-1.56;-044] ] 29.2%
Lee 2014 1.02  1.6900 25 187 12800 25 -0.85[-1.68;-0.02] H 13.1%
Lim 2020 -0.40 6.0800 47 050 75900 48 -090[-366; 1.86] 1.2%
Madjd 2016 -506 7.4200 44 527 74300 45 021[-288; 3.30] 0.9%
Naito 2017 0.70 1.1000 48 100 10300 50 -030[-072; 0.12] 50.6%
Narmaki 2020 670 7.0900 31 -310 7.0900 31 -360[-7.13;-0.07] 0.7%
Sanchez 2014 490 11.0500 62 510 120700 63 -0.20[-4.26; 3.86] 0.5%
Sharafedtinov 2013 -5.70 10.9500 25 440 98500 25 -1.30[-7.07; 447] 0.3%
Stenman 2016 020 69900 25 020 87400 36 0.00[-3.96; 3.96] 0.6%
Tay 2020 -490 129100 15 -480 97600 11 -0.30[-9.01; 8.41] 0.1%
Zarrati 2018 0.45 13.3800 30 -299 113600 26 3.44[-3.04; 992 0.2%
Random effects model 384 394 -0.60[-0.93;-0.27] 97.5%

Heterogeneity: = 0%, = 0,p=053

obesity = overweight

Azlan 2017 -0.30 10.7500 12 -0.20 16.4800 12 -0.10 -11.23; 11.03] 0.1%
Rahayu 2021 -1.40  7.6000 30 -057 83200 30 -0.83[-4.86; 3.20] 0.6%
Razmpoosh 2019 -400 84900 32 -400 10.7700 32 000[-475 475] 0.4%
Sudha 2019 -1.60  5.1000 36 -0.10 5.7000 36 -1.50[-4.00; 1.00] 1.4%
Random effects model 110 110 -1.07[-2.13; 0.00] 25%
Heterogeneity: 2= 0%, 2= 0,p=095

Random effects model 494 504 -0.61[-0.89;-0.34] 100.0%
Heterogeneity: e 0%, = 0,p=079 f T T !

Test for subgroup differences: ;vf =162, df=1(p=020) -10 5 0 5 10

Mean Difference (95% Cl)



Supplemental Figure S12: Subgroup analyses by overweight vs obese on glucose

Probiotics
Source Mean SD Total Mean
obesity = obese
Brahe 2015 -014 06400 18 023
Culpepper 2019 -6.04 01100 33 571
Lim 2020 -1.30 93.3800 57 6.40
Sanchez 2014 470 0.6600 62 510
Stenman 2016 -0.02 02900 25 003
Tay 2020 0.20 26500 15 240
Random effects model 210
Heterogeneity: I = 92%, 1° = 0.2064, p < 0.01
obesity = overweight
vey 2014 0.09 04400 40 017
Jung 2015 010 1.0200 49 230
Azlan 2017 -0.30  0.6000 12 -0.50
Random effects model 101
Heterogeneity: I° = 98%, 1~ = 1.9338, p < 0.01
Random effects model 311

Heterogeneity: I* = 96%, 1° = 0.9292, p < 0.01

Test for subgroup differences: yf =069,df =1(p=0.40)

Control
sD

0.6700
0.1200
76.4600
0.5400
0.3700
2.5800

06700
0.8800
0.3500

Total

16
30
48
63
36
"
204

37
43
12
92

296

MD [95%-CHavors Probiotic Favors Control Weight

0.09[-0.35; 0.53]
0.33[-0.39;,-0.27)

13.0%
13.7%

7.70[-40.19; 24.79]
0.40[ 0.19; 0.61]
0.01[-0.16; 0.18]
220[ 0.17; 4.23]
0.12[-0.47; 0.72]

0.26[ 0.00; 0.52]
220[-2.59; -1.81]
0.20[-0.19; 0.59]
0.58 [-4.06; 2.91]

0.0%
13.5%
13.6%

6.4%

60.2%

13.5%
13.2%
13.1%
39.8%

-0.07[-0.89; 0.75] :

‘ 100.0%

5 0 5
Mean Difference (95% CI)

-10 10

Supplemental Figure S13: Subgroup analyses by overweight vs obese on SBP

Probiotics
Source Mean SD Total
obesity = both
Agerholm-Larsen 2020 -4.40 1.8000 16
Random effects model 16
Heterogeneity: not applicable
obesity = overweight
Jung 2015 -1.90 1.2500 49
Razmpoosh 2019 -2.30 09100 32
Random effects model 81

Heterogeneity: i#= 100%, @

obesity = obese

= 479638, p < 0.01

Naito 2017 -2.40 1.4500 48
Sanchez 2014 -0.30 7.0000 62
Sharafedtinov 2013 -8.80 1.7900 25
Szulinska 2018 -3.40 6.9300 24
Random effects model 159
Heterogeneity: I° = 99%, ©° = 22 5315, p < 0.01

Random effects model 256

Heterogeneity: ?= 100%, 2

=241483,p =0

Control

Mean

sD

-2.20 1.9000

0.20
-10.00

6.00
-1.90
-10.70
212

Test for subgroup differences: )‘_i =1.06,df=2(p =0.59)

1.3300
0.7100

1.2400
8.4000
2.3300
8.6700

Total MD [95%-CHavors Probiotic Favors Control Weight
14 2.20[-3.53;-0.87] 14.6%
14 -2.20[-3.53;-0.87] 14.6%
46 -210[-262;-1.58] 14.9%
31 770[ 7.30; 810] 14.9%
77 2.80 [-59.46; 65.06] 29.8%
50 -8.40[-8.94;-7.86] [ ] 14.9%
63 160[-1.11, 431] 13.8%
15 190[ 053; 3.27] 146%
24 128[ 572 3.16] 12.3%

152 -1.64[-9.48; 6.20] 55.6%
243 -0.40[-5.04; 4.25] 100.0%

60 40 20 0 20 40 60
Mean Difference (95% Cl)



Supplemental Figure S14: Subgroup analyses by overweight vs obese on DBP

Probiotics Control
Source Mean SD Total Mean SD Total MD [95%-CHavors Probiotic Favors Control Weight
obesity = overweight
Jung 2015 -2.40 0.9600 49 0.70 0.9400 46 -3.10[-3.48;-272] 21.0%
Razmpoosh 2019 -5.00 0.8600 32 200 0.7100 31 -3.00[-3.39,-261] 21.0%
Random effects model 81 77 -3.05[-3.69; -2.42] < 42.0%

Heterogeneity: P= 0%, = 0,p=072

obesity = obese

Naito 2017 060 12200 48 420 09900 50 -480[-524;-436] 21.0%
Sharafedtinov 2013 -1.60 0.9400 25 -3.20 1.0600 15 1.60[ 0.95; 2.25] ] 20.8%
Szulinska 2018 -0.52 55000 24 -1.88 51100 24 1.36[-1.64, 4.36] — 16.2%
Random effects model 97 89 -0.72[-9.86; B42] —————— ———— 58.0%

Heterogeneity: I* = 99%, 1> = 12.7861, p < 0.01

Random effects model 178 166 -1.73[-5.29; 1.82] —_— 100.0%
Heterogeneity: I° = 98%, <° = 7.7759, p < 0.01 ‘ T f T !
Test for subgroup differences: ;:f =120,df=1{p=027) -10 10

5 5
Mean Difference (95% CI)

Supplemental Figure S15: Subgroup analyses by overweight vs obese on cholesterol

Probiotics Control
Source Mean SD Total Mean SD Total MD [95%-CHavors Probiotic Favors Control Weight
obesity = obese
Hajippor 2020 -5.74  7.3300 24 053 8.1700 24 -6.27[-10.66;-1.88] R 13.3%
Lee 2014 8.35 256800 25 1358 213200 25 -523[-1831; 7.85] 40%
Lim 2020 -1.90 286400 47 610 284700 48  8.00[1949; 349] L 4.9%
Maito 2017 330 29500 48 450 3.0500 50 -1.20[-2.39,-0.01] E 18.2%
Tay 2020 540 1.4000 15 550 1.1000 11 0.10[-1.06; 0.86] 18.4%
Random effects model 159 158 -216[-5.79; 1.48] 58.7%
Heterogeneity /° = 61%, t° = 4.3431, p = 0.03
obesity = overweight
Jung 2015 -3.00 3.3400 24 880 39300 24 11.80[-13.86, 9.74] 17.2%
Rahayu 2021 -2.73 28.2500 30 -1.33 20.9400 30 -1.40[-13.42,10.62] 46%
Rajkumar 2014 904 41100 15 011 98500 15 -915[-14.55;-375] - 11.5%
Razmpoosh 2019 -15.00 29.8200 33 2,00 317500 33 -13.00[-27.86, 1.86] 3.3%
Sudha 2019 -3.80 224200 36 520 28.6900 36 -9.00[-20.89; 2.89] L 4.7%
Random effects model 138 138 -11.18 [-13.70; -8.67] @ 41.3%
Heterogeneity: P= 0%, = 0,p =046
Random effects model 297 296 -5.67[-9.09; -2.24] 100.0%
Heterogeneity: I = 92%, t° = 12.2393, p <0.01 ‘ T ‘ ‘
Test for subgroup differences: ;,'_f =3216,df =1(p <001) -40 -20 0 20 40

Mean Difference (95% Cl)



Supplemental Figure S16: Subgroup analyses by overweight vs obese on LDL

Probiotics
Source Mean SD Total
obesity = obese
Hajippor 2020 -18.70 31.9400 28
Lim 2020 0.40 16.0500 47
Maito 2017 1.80 26200 48
Tay 2020 370 1.3000 15
Random effects model 138
Heterogeneity: I° = 89%, t° = 6.2959, p < 0.01
obesity = overweight
Jung 2015 -0.90 3.0400 28
Rahayu 2021 -4.46 23.1000 30
Rajkumar 2014 830 33100 15
Razmpoosh 2019 -14.00 25.1400 32
Sudha 2019 1.00 17.7500 36
Random effects model 141
Heterogeneity: = 0%, = 0,p=055
Random effects model 279

Heterogeneity: I = 87%, t° = 6.9491, p < 0.01
Test for subgroup differences: ;,j =464 df=1(p=003)

Control
Mean SD Total
-5.72 23.0900 3
1.70 20.8000 48
5.00 28300 50
350 09000 11

140
460 32700 3
-1.00 18.4700 30
0.37 10.0400 15
-1.00 21.3800 3
510 222000 36
143
283

MD [95%-CHKavors Probiotic Favors Control Weight

12.98 [-27.33; 1.37]
1.30[ -8.76; 6.16]
320([-4.28, -2.12]
0.20[-0.65; 1.05]
1.98[-7.21; 3.25]

550[-7.11;-3.89]
-3.46 [-14.04; 7.12]
8671402, 3.32]
13.00 [24.51, 1.49]
410 [-13.38; 5.18]
-5.80 [ -7.65; -3.95]

-4.08 [-6.99; -1.17]

26%
74%
22.0%
223%
54.4%

209%
4.4%
1M11%
3.8%
54%
45.6%

30 20 10 0 10 20
Mean Difference (95% CI)

‘ 100.0%

30

Supplemental Figure S17: Subgroup analyses by overweight vs obese on HDL

Probiotics
Source Mean sD
obesity = obese
Brahe 2015 -0.01 0.2200
Hajippor 2020 -42 60 391700
Lim 2020 1.00 7.0700
Madjd 2016 0.08 0.1300
Majewska 2020 0.05 0.1900
Naito 2017 160 1.1500
Sanchez 2014 -1.30 02800
Sharafedtinov 2013 -0.19  0.1700
Tay 2020 1.30 0.3000

Random effects model

Heterogeneity: I° = 88%, ©° = 71.2897, p < 0.01

obesity = overweight
Jung 2015

Rahayu 2021

Rajkumar 2014
Razmpoosh 2019
Sudha 2019

Random effects model

-0.40
-0.33
533
1.00
-1.40

0.8900
6.7500
0.7800
9.2700
48700

Heterogeneity: 1° = 98%, ° = 13.0073, p < 0.01

Random effects model

Heterogeneity: I* = 96%, t° = 30.2990, p < 0.01
Test for subgroup differences: ﬁ =0.38,df =1 (p=10.54)

312

49
30
13
32
35
161

473

Mean

-0.02
-592
0.60
0.05
0.09
310
-1.20
-0.09
1.20

240
067
-0.54
0.00
1.80

Control
SD Total MD [95%-CKavors Probiotic Favors Control Weight
0.3600 16 0.01[-0.19, 0.21] 77%
317000 31 -3668[-5408;-1838] #—— 20%
74500 47 0.40[-2.54; 3.34] 72%
01300 45 0.03[-0.02; 0.08] T7%
01900 25 -0.04[-0.15; 0.07] 77%
10600 50 -1.50[-1.94; -1.08] 77%
02000 63 -010[-019; -0.01] T7%
0.1700 15 -0.10[-0.21; 0.01] 17%
0.2000 11 0.10[-0.09; 0.29] T7%
303 -2.10[-8.81; 4.61] 63.3%
11300 46  -280[-3.21; -2.39] T7%
55300 30 -1.00[-4.12; 212] 71%
2.0200 15 5.87[ 4.77;, 6.97) 77%
72800 31 100[-311; 511] 6.8%
46100 36  -3.20[-5.41; -0.99] 74%
168  -0.01[-4.77; 4.74] 36.7%
461  -0.83[-4.14; 2.47] | 100.0%

-40 -20 0

20

T
40

Mean Difference (95% Cl)



Supplemental Figure S18: Subgroup analyses by overweight vs obese on triglycerides

Probiotics Control
Source Mean SD Total Mean 8D Total MD [95%-CHavors Probiotic Favors Control Weight
obesity = obese
Hajippor 2020 -73.06 666000 28 1866 476100 31 -5440[-8422; -2458] M— 6.4%
Lee 2014 19.95 82.8900 25 553 50.7900 25 14.42[-23.69; 52.53] L 52%
Lim 2020 3.40 443800 47 840 43.6500 48 -5.00[-22.70; 12.70] 8.1%
Madjd 2016 -15.04  20.0900 44 1504 184400 44 0.00[-8.06, 8.06] 9.3%
Majewska 2020 1150 51.5800 25 619 469800 25 531[-3266; 22.04] 6.7%
Naito 2017 2640 249400 48 -16.00 7.0400 50 42.40[35.08; 49.72] 3 9.3%
Sharafedtinov 2013 -58.41 1216100 25 66.00 111.1300 15 759[66.13; 81.31] ol 23%
Stenman 2016 531 357100 25 177 403500 36 7.08[-12.15; 26.31] —il— 79%
Tay 2020 1770 41.0400 15 -8.85 293500 11 -885[-3591; 18.21] —— 6.8%
Random effects model 282 285 0.69[-19.47; 20.85] R 62.1%
Heterogeneity: I° = 92%, 1° = 568.1527, p < 0.01
obesity = overweight
Jung 2015 -8.60 5.3100 49 890 5.7100 46 -17.50[-19.72;-15.28] 9.6%
Rahayu 2021 1533 502100 30 3867 891000 30 19.00[-17.60; 55.60] i 54%
Rajkumar 2014 757 123700 15 059 184100 15 8.16[-19.38;, 3.06] —r 9.0%
Razmpoosh 2019 -40.00 606400 32 150 478900 31 -3850[-6544;-1156] «~—— 6.8%
Sudha 2019 600 532700 36 690 519400 36 090[-23.40; 25.20] —,— 72%
Random effects model 162 158 -12.02[-31.68; 7.64] e 37.9%
Heterogeneity: I° = 63%, 1° = 89.3641, p = 0.03 ;
Random effects model 444 443 -3.29[-17.03; 10.45] —_— 100.0%
Heterogeneity: /° = 95%, 1° = 448.8116, p < 0.01 [ L L
Test for subgroup differences: -,f =1.28,df =1 (p = 0.26) 60 -40 -20 0 20 40 60

Mean Difference (95% CI)



